High-resolution analysis of salmonellae from turtles within a headwater spring ecosystem.
Sediments and water from the pristine headwaters of the San Marcos River, Texas, USA, as well as swabs from biofilms on the carapace and from the cloacae of 17 musk turtles (Sternotherus odoratus) and one snapping turtle (Chelydra serpentina serpentina) caught at the same site, were analysed for salmonellae by culture and molecular techniques. Whereas enrichment cultures from sediment and water samples were negative for salmonellae in PCR- and in situ hybridization-based analyses, both techniques detected salmonellae after enrichments from both carapace and cloacae of nine (i.e. of 53%) musk turtles. Further characterization of 10 isolates obtained from the enrichment cultures of four selected individuals and confirmed as salmonellae by PCR analysis was achieved by fingerprinting techniques (rep-PCR). The results show differences between individuals and, in one case, variation among isolates from a single individual. All isolates from two individuals displayed identical profiles. These profiles were different from those obtained from the isolates of the third individual, which were, themselves, also identical for all isolates. Salmonellae were much more diverse in samples from the carapace of the last individual with five different rep-PCR profiles retrieved. Serotyping of seven isolates representative for each rep-PCR profile identified all isolates as representing Salmonella enterica subspecies enterica serotype Rubislaw, which demonstrates the presence of different strains of potentially human pathogenic salmonellae naturally occurring on turtles even within pristine environments. The frequent detection of these organisms in biofilms on the carapace opens the door for speculations on the role of this habitat as a reservoir for salmonellae, and on potential implications for turtles acting as a dispersal vector.